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PHENIX Experime

- Tracking: DC and PC
- EM Calorimeter

TLYF-

e Forward Arms
- Muon arms (1.2 < |n| < 2.4) _

— Zero Degree Calorimeter [
(ZDC)
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Jets Reconstr

» Tracks and clusters are combined using anti-K_
algorithm to get R = 0.3 jets

* Unfolded to account for missing energy, trigger
efficiency, etc.

Tracks p;>500 MeV
EM Clusters E>500 MeV

: FastJet

\ anti-k; algorithm
(R=0.3)

Reco jet-level cuts:
« 03<¢g<07
Ng>=3

\ _____ Lot « pyee>5 GeV
\ Partlcle Jet Energy depositions @

p
in calorimeters Bayesian Unfolding:

« Missing energy
Unfold to hadron jet *  Bin migration (resolution)
(Pythia prior) - Trigger Efficiency
+ Fake Subtraction (UE)




2-Dimensional U

* For jet substructure, the 2D unfolding Is done In jet
p_ and appropriate substructure quantity

- e.g. groomed momentum fraction, Z

* Pythia prior Is iteratively tuned to match the mean
number of charged particles in a jet as a function
of jetp_
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* Cross section for E
p+p Vs = 200 E
GeV 5

* Run 8 re-analysis ;E
and Run 12 5
agree welland £
with Pythia J:
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Jet Substruc

» The low jet p_bin

zZ, = min(pnrp'rz)/(pn"'pn)

(Soft Drop, =0, z., = 0.1)
DPJET
=-In(z), z =
S (2), P DJET

(Fragmentation Function)

jr (Constituent mom. L to jet axis)

AR = (6 — e’ + (1 - mpe)

(Constituent distance from jet axis)

1/N dN/dz,

1N, dN,y/dj.
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Jet Substruct

- The high jet p_
bin
Z, = min(pnrp'rz)/ (p1'1+p'rz)
(Soft Drop, B=0, z_, = 0.1)

cut

g=-In(z), z = 22
PPjET
(Fragmentation Function)

jr (Constituent mom. L to jet axis)
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(Constituent distance from jet axis)
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- First jet longitudinal double spin asymmetry (A ) at PHENIX

* Cross section below NLO prediction

T

Jet do/dp_ (pb/GeV)
=

o
=

— Helps constrain gluon helicity distribution function Ag(x)
— Unfolded to correct for underlying event and detector effects

— Similar to LHC finding for small R

1 Unpolarized NLO+LNR (Kang and Ringer)
—=—— PHENIX p+p 2013 ¥s = 510 GeV
nl<0.15, Partonic jet anti-kr R=0.3
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Jet Modification via 1t=h

e Run 14 Vs = 200 GeV Au+Au

. . 2 : Ap A side
e Jet particles affected by medium %
ssoc-paﬁce
— Suppression indicates energy loss
N QGP PP

* Trigger on near side jet particle

- Away side jets are not biased by
trigger requirement - Bl

7 undorlylng wonf
Ad (rad)

Jet pair yield
|




Jet Modification via 1t

- Suppression of high p_hadrons

- Large angles for low p_hadrons

Ne .
0 ar S'de

shows enhancement Laa =Y 4alY pp
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Jet Modification via 1"

e Suppression: D,, <0

Enhancement:; DAA >0
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- Suppression of high p_hadrons at

large angles
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Energy Loss of Hea

» Nuclear modification (R, ,) of bottom and charm electrons

- Suffer energy loss and flow effects passing through QGP

* Central shows clear suppression

 |n 40-60%, both are similar and less suppressed
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Energy Loss of Heavy O

 PHENIX Minimum Bias (MB) and STAR are in good agreement
within uncertainties

 Bottom models underestimates the data
— Charm models slightly higher than data
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South Arm-=<

J/U Elliptic Flow In

- Previous results find R,
forward is larger than mid

rapidity

e Using forward Muon arms to
measure J/P azimuthal
anisotropy

U <pr|GeV/ic|< 1

1 <pr|GeV/c] < Z

o

x=3.125 £ 0.003 GeV/c?

o = 0.135 £ 0.003 GeV/c?
=119
n=394

}

{

x=3.125 £ 0.003 GeV/c?

o = 0.135 + 0.003 GeV/c*
a=119
n=394

N~
PH ENIX
preliminary

i

T
Mass [GeV/c?]

25 3 3.5 4 4.5
Mass [GeV/c?] v

4

3 x=3.125+ 0003 GeV/c? zsoE— } x=3.125 + 0,003 GeV/c2
& = 0.135 £ 0,003 GeV/c? £ & = 0135  0.003 GeV/c?
F a=119 L a=119
n=394 2001 n=394
Ny =1374166 - Njjp = 1582472
HEN 100~ H EN
PH’{/&E_N'X £ { PH’{;&E_ NIX
preliminary| s u preliminary

S Ll
Mass [GeVic?]

4 4.5
Mass [GeV/c?]

obs
2

_ E Nin - Nout
4 Nin + Nout

14

Phys. Rev. C 84, 054912 (2011)
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J/Y Elliptic Flow In £

S ~ AutAu-JY + X \[Syy = 200 GeV
. . " PHENIX Runl4, 10— 60%, 1.2 < |y| < 2.2
« PHENIX J/Y Vv, IS consistent _ ® STAR, 10-40%, |y| <1 (PRL 111, 052301 (2013))

: . 0.27— pb+Pb - I + X /Sy = 5.02 TeV
with zero at forward rapidity e ALICE, 20 - 40%, 2.5 < |y| < 4.4 (JHEP 10 (2020) 141)

« Differs from ALICE nonzero 0.1 ® ®
result - H + +
- ®
* Run 16 Au+Au data from will T Hﬂ ---------------------------------
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J/P and P(2S) |

arXiv:2202.03863

s 2T T I I I I I I
5 2.2 <y <-1.2, Inclusive PHENIX (a) 1.2 <y <2.2, Inclusive PHENIX (b)
Cdl B Y(2S), ptAu |5 =200 GeV [ ] w(2S) nCTEQ15 (Shao et al.)
15 @ Iy, prAu \5,,=200 GeV | =] w(2S) EPPS16 (Shao et al.) _

0.5 E

Au-Direction
| | ]

[ ] w(2S) Transport Model (Du & Rapp)
1] J/wy Transport Model (Du & Rapp)

p-Direction

2 4 6

(N,

coll

2 4 6

e Similar modification in the forward (p-Direction) side

e Stronger YP(2S) modification in the backward (Au-Direction) side

* Transport Model does not fully predict the modification

- Suggests final state effects
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J/L|J and P(2S) in p

arXiv:2202.03863

0.5

0

: : e Y
- Centrality and p_ integrated nuclear modification factor

* No significant difference between PHENIX, LHCb, and ALICE
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SPHENIX O

1.4 T BaBar magnet

(Superconducting magnet)

SC magnet

cryOgenic chimney

=

flux return door

outer HCal
(Intermediate Tracker) [NT T

(Hadronic Calorimeter)
MVTX inner HCal
(MAPS Vertex detector)
EMCal _
(Electromagnetic Calorimeter)
TPC

(Time Projection Chamber)

support carriage * SEPD(Event Plane Detector),

MBD(Minimum-bias detector),
and TPOT(TPC Quter Tracker)
not shown in the figure

* Full azimuthal coverage and hadronic

18

calorimeters A PSUUY By e R R

[GeV] | Weeks | Weeks |z| <10 em

Samp. Lum.
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Summary

 PHENIX data analyses still producing
Interesting results

- Jet substructure, A , two-particle correlations

- Heavy flavor in Au+Au and p+Au to study QGP
* Nuclear modification and flow

 New and interesting results will continue with
SPHENIX!
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